Romo A. & Boratyński A.: The genus Cotoneaster
Introduction
The genus Cotoneaster Medik. comprises 300 -450 species of winter-deciduous or evergreen shrubs and, rarely, small trees, with the highest concentration of taxa in the Himalaya and W China (Hylmö & Fryer 1999; Bartish & al. 2001; Lu & Brach 2003; Fryer & Hylmö 2009 ). In the Irano-Turanian and Mediterranean floristic regions (as defined by Takhtajan 1986) , the genus was represented by 25 species reported in Flora Iranica (Riedl 1969 ) and seven species reported in Flora of Turkey (Browicz 1972) .
Knowledge of the genus Cotoneaster in Europe has been improved, mainly due to the contributions made by Flinck & Hylmö (1966) , Flinck & al. (1998) , Hylmö & Fryer (1999) and Sennikov (2009+) . Recently Dickoré & Kasperek (2010) reported seven species native to Europe, and Sennikov (2009+) reported 22 species native to Europe and the Mediterranean countries. In spite of that, during the last decades some new taxa have been described from W Europe, one from the French Alps by Flinck & al. (1998) , close to C. atlanticus G. Klotz, and another from Majorca (Sáez & Rosselló 2012) , close to C. tomentosus (Aiton) Lindl. and C. raboutensis Flinck & al. In the W Mediterranean region several indigenous species of Cotoneaster have been reported: three from the Iberian Peninsula (Blanca 1998) , one from the Balearic Islands (Sáez & Rosselló 2012 ) and a few from Morocco (Achhal 2002) , Algeria (Quézel & Santa 1962) and Tunisia (Le Floc'h & Boulos 2008) . From the African countries the following have been reported: C. num mularius Fisch. & C. A. Mey. (Maire 1924; Jahandiez & Maire 1932) , C. racemiflorus (Desf.) K. Koch (Quézel & Santa 1962; Maire 1980) , C. atlanticus G. Klotz (Klotz 1963) and C. granatensis Boiss. (Jury 2001; Jury & al. 2008) .
The first reports on Cotoneaster nummularius from Morocco were made by Jahandiez & Maire (1932) . Then the plants from N Africa were included in C. racemi florus (Desf.) K. Koch (Quézel & Santa 1962; Meikle 1966: 104; Riedl 1969: 17; Qutab-ud-Din 2004; Le Floc'h & Boulos 2008) . In recent years Galland (1988) , Fennane (1999: 438) , Achhal (2002: 294) and Fennane & Ibn Tattou (2005: 341) again included the Moroccan specimens of Cotoneaster in C. nummularius. Achhal (2002) , wrote that C. nummularius occurs in S Europe, which is of course true, but the distribution of this species in Europe is limited to the island of Crete (Boratyński & al. 1992) . The information concerning the occurrence of C. nummularius in Sicily (Meikle 1977 ) also seems to be incorrect. Cotoneaster nummularius is an Irano-Turanian plant (Browicz 1999) , which only enters the E part of the Mediterranean region and does not occur in Africa (Browicz 1986 (Browicz , 1991 Boratyński & al. 1992) , except in the Ethiopian mountains (Hedberg 1989: 41) . Klotz (1963) reported Cotoneaster atlanticus from the Middle and High Atlas, and Jury (2001) reported C. granatensis from the C High Atlas. The name C. at lanticus, since its publication by Klotz (1963) , has not been used until recently (Charco 1999 (Charco , 2001 Sennikov 2009+) . According to Sennikov (2009+) , it occurs in Morocco, Algeria and Tunisia; this author also reported C. nummularius from Morocco.
There has been no consensus about the taxonomic treatment of the genus in Morocco. Dobignard (2009) considered that all Cotoneaster from Morocco should be referred to C. granatensis, while Taleb & Fennane (2008) and Navarro & al. (2010) , referred them to C. nummu larius. The complex of C. nummularius and C. racemi florus is composed of different, dispersed and frequently isolated forms, while the taxonomy of the two species themselves remains problematic. Klotz (1963) , Riedl (1969) and Qutab-ud-Din (2004) treated these two taxa as separate species, whereas Meikle (1966) , Browicz (1972: 131) , Mouterde (1970: 208) and Fennane (1999: 483) treated them as one species sensu lato. Also, Browicz (1991) included all critical forms, aggregates and microspecies described from C. racemiflorus within C. nummularius. Described from Morocco, C. atlanticus was included within C. ser. Racemiflori G. Klotz (Klotz 1963) , different from C. ser. Orbiculares G. Klotz (Klotz 1963) , to which C. nummularius is referred, following criteria by Flinck & Hylmö (1966) .
The principal aim of this study, therefore, is a clarification of the identity of the species of Cotoneaster from Morocco, Algeria and Tunisia.
Material and methods
The available African herbarium material of Cotoneaster was compared with samples from the Iberian Peninsula (mainly C. granatensis) and from Greece, Turkey and Tajikistan (C. nummularius -C. racemiflorus complex). The main collections of Cotoneaster (in B, BC, G, GRA, MA, MPU, RDG and SEV) that concern the African territory were revised. This material was compared with the following:
Cotoneaster granatensis collected from the Iberian Peninsula (in BC, G, GRA, KOR, MA and SEV);
Cotoneaster nummularius collected from Crete and SW Asia (in BC, G and KOR);
Cotoneaster racemiflorus collected from the Tien Shan mountains in Tajikistan (in KOR) .
Detailed studies were made on the characters described in the taxonomic literature on Cotoneaster in Europe, SW Asia and NW Africa and considered to be important in distinguishing the species (Klotz 1963; Meikle 1966; Riedl 1969; Poyarkova 1971; Browicz 1972 Browicz , 1986 Blanca 1998; Hylmö & Fryer 1999; Qutab-ud-Din 2004) . The comparative measurements of characters were made on well-collected specimens, which were also used as the basis for the drawings of C. atlanticus, C. grana tensis and C. nummularius ( Fig. 1 -3 ; see Appendix 1).
Results
The specimens of Cotoneaster from the Atlas, which include C. racemiflorus sensu Maire and C. fontanesii var. tomentellus Maire, as well as those from the Rif, should all be considered as C. atlanticus or C. granatensis. The plants from the High Atlas mentioned later by Jury (2001) and Jury & al. (2008) should be referred to C. atlanticus. Cotoneaster atlanticus and C. granatensis are considered to be the only taxa present in NW Africa. Description -Shrubs 1 -2(-3) m tall. Branchlets white tomentose in 1st year, brownish grey and sparsely tomentose in 2nd year. Leaf blade oblong-ovate, 1.4 -2.2 × (0.9 -)1.2 -1.6( -1.8) cm, abaxially densely tomentose, adaxially sparsely pilose (hairs 10 -15 per 1 mm 2 , 0.4 -0.5 mm long), apex obtuse or acute, apiculate. In florescence a corymb-like cyme of 2 -5 flowers; pedicels shorter than corolla diameter; bracteoles reddish, 2.5-2.75 mm long. Sepals (0.6 -)0.7 -0.8 mm long. Corolla (6.5 -)7 -8 mm in diam.; petals 2 -2.5 mm long. Styles 2, as long as or only inconspicuously longer than stamens. Fruit purplish, subglobose, (5 -)6 -7 × 3.5 -4 mm.
Distribution -The total distribution area of Cotoneaster atlanticus includes Morocco, Algeria and Tunisia (Fig.  4) . In Morocco it occurs in the Middle Atlas, where it 
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Algeria it has been reported from the Tellian Atlas, Aurès and Saharian Atlas (Maire 1980). It has also been reported from the Grand and Petite Kabylie and from the High Constantinois Plateaux (Quézel & Santa 1962) . In Tunisia it is present on the Dorsale Tunisienne (PottierAlapetit, 1981). It grows mostly in the form of single individuals dispersed in the mountains, on rocky outcrops, cliffs, rocks and/or similar site conditions. The species can be found at altitudes of (1600 -)1800 -2800 m (see Appendix 2) independent of the type of substrate.
Cotoneaster atlanticus was also recorded from France by Garraud (1998) , who provided a drawing made from a specimen collected in the W Alps (Montagne de Montlaud, commune de Sainte-Jalle, département de la Drôme) and showed only leaves and mature fruits. This illustration and the associated description did not allow verification of the presence of C. atlanticus in the Alps (Aeschimann & al. 2004 ). See also under Discussion, below. Description -Shrubs 1 -3( -5) m tall. Branches erect, irregularly spreading; branchlets brown, pubescent or white tomentose in 1st year, subglabrous or sparsely tomentose in 2nd year. Petiole 4 -8 mm long, glabrous to sparsely pilose; leaf blade obovate-elliptic or broadly ovate, (1 -)1.5 -4( -5) × (0.8 -)1.2 -3.2( -4.2) cm, abaxi- ally sparsely pilose or subglabrous, adaxially mid-green, glabrous, veins 5 -7, base acute or cuneate, apex acute or obtuse, apiculate. Fertile shoots 2 -4 cm long; inflo rescence lax, 6 -12-flowered; pedicels 3 -10 mm long, sparsely pilose; bracteoles 1.5 -4 mm long. Hypanthium cupulate, sparsely pilose; sepals (0.6 -)0.7 -1.2 mm long, sparsely pilose, margin subvillous, apex obtuse. Flower buds pink-tinged. Corolla 8 -11( -12) mm in diam.; pet als spreading, white, 2.5 -4 mm long, with a small tuft of hairs. Stamens 14 -20; filaments white; anthers white. Styles subequal to or longer than stamens. Fruit purplish, subglobose, (5 -)6 -9 × 3 -5.5 mm, subglabrous; persist ent sepals suberect. Nutlets 2.
Cotoneaster granatensis
Distribution -The total distribution area of Cotoneas ter granatensis includes Spain and Morocco (Fig. 5) . It is not endemic to S Spain (Blanca 1998: 401) . In Spain it is present in the Andalusian mountains (Blanca 2009) and in the west (Sánchez & al. 2002; Serra Laliga 2007) . In Morocco it occurs in the mountain zones of the Rif, where it is not very abundant, and in the Middle Atlas, where it is more frequent, especially in the high Oued Sebou basin (pers. obs.). The species grows on carbonate soils, preferably in woodland or open forest formations of Abies maroccana Trab., Cedrus atlantica (Endl.) Manetti ex Carrière or Quercus rotundifolia Lam., at altitudes of 1200 -1800 m, although it can ascend to nearly 2000 m, as in the case of Jbel Hebri (see Appendix 2).
Discussion
All specimens of the genus Cotoneaster from NW Africa revised during our study have morphological characters 1.4 -2.2 × (0.9 -)1.2 -1.6(-1.8) (5 -)6 -7 × 3.5 -4 (5 -)6 -7( -9) × 3 -4 6 -9 × 4 -5.5 7 -8.5 × 2.5 -3 8 -10 × 4 -5. sufficient to exclude them from C. nummularius and C. racemiflorus, and also to distinguish between C. grana tensis from the Iberian Peninsula and the same species from N Africa ( Table 1 , Fig. 1 -3) . Apart from morphological differences, the N African Cotoneaster atlanticus is geographically strongly isolated from the nearest localities of C. nummularius, which are known from Crete and the Chios islands in Greece (Boratyński & al. 1992 ), but with the main distribution in Turkey, the Caucasus, Turkmenistan, Uzbekistan, Tajikistan, and Kyrgyzstan, extending into Afghanistan, N Pakistan, Kashmir and Himachal Pradesh in NW India (Dickoré & Kasperek 2010) , Cyprus, Syria, Lebanon, N Iraq and Iran (Browicz 1986 (Browicz , 1991 (Browicz , 1999 and Yemen and Oman (Chamberlain 1996) .
The presence of Cotoneaster atlanticus in the French Alps (Garraud 1998) should be verified, as has been pointed out by Aeschimann & al. (2004) in the Flora Alpina. Recently the species was not reported from the Alps (Fryer & Hylmö 2009 ). Further studies are needed to verify the presence of C. atlanticus in the Alps, especially when taking into account the presence there of a close taxon, C. delphinensis Chatenier, an endemic from the departments of Drôme and Hautes-Alpes, with which it could have been confused. Along the same lines, with regard to species still requiring confirmation, mention must made of Landolt & al. (2010) , who referred to the presence of C. granatensis in the Alps. Cotoneaster granatensis, described from the Sierra Nevada (Burdet & al. 1989) , was originally comprehended to be an endemic species of the Andalusian mountains in S Spain (Fig. 5A) , reaching the Sierra Espuña and Aitana in Murcia and Alicante provinces, respectively (Blanca 1998) . The Moroccan specimens can be distinguished from the Spanish ones on the basis of somewhat smaller leaves and flowers, shorter bracteoles, and styles longer than stamens (Table 1 ). The differences could indicate a different taxonomic position of the Moroccan specimens, but this should be verified using molecular tools.
In conclusion it should be stressed that in NW Africa only two species of the genus Cotoneaster occur: C. atlanticus in the Middle Atlas, High Atlas and Anti Atlas of Morocco as well as in Algeria and Tunisia, and C. granatensis in the Rif and Middle Atlas of Morocco. The occurrence of C. nummularius and/or C. racemiflorus in NW Africa has not been confirmed in the reviewed herbaria or during several field studies.
